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SPECIFICATION 



1. Title of the Invention: 

POLYESTER FILM HAVING EXCELLENT PROCESSABILXTY 

2. Claim: 

A polyester film having exciellent process ability 
obtained by melt -extruding: a polyester consisting of a residue 
of dibasic acids wherein at least 80% by mol of the dibasic acids 
is terephthalio acid and a residue of glycols? a block 
copolyester consisting of a polyester segment having a high 
melting point and a soft polymer segment having a low melting 
point, said soft polymer segment having a low melting point 
being contained in an amount of 0 . 5 to 10% by weight on the basis 
of the whole weight of the polymer mixture; and a sulfonic acid 
metal salt derivative having a heat resistance sncb, that the 
initial temperature showing a substantial decrease of the 
weight i& 2Q0**C or higher when it is heated xti air, said sulfonic 
acid metal salt derivative being contained in an amoimt of 0*05 
to 5% by weight with respect to the whol^ weight of the polymer 
mixture^ and subsequently drawing at least uniaxicuLly and then 
heat-treating the resultant at a temperature of ITO^'C or higher 
and lower than the melting point of the polyester. 

3» Detailed Description of the Invention: 

The present invention relates to a polyester film having 
excellent flexing resistance, pinhole resistance, 
printability and antistatic properties with low dependence on 
humidity. 

As well known, there has been increasing new desire in 
the use of polyester films for packaging of foods and industrial 
parts, protecting films, or the lifce>. since they have a high 
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orystallizability and excellent transparency, mechanical 
properties , chemical resistance and heat resistance . HowdlvGr , 
When the films £ire used for these packagiixgs , severe burden is 
given to the films in many cases , and in such a case, the existing 
polyester films have various defects. For instance^ in vacuiam 
packaging , stress teQds to concentrate on sharp portions of the 
comers of a paofcagijag bag, and as a result, pinholes are formed 
therein and microorganisms get In through the pinholes. 
Moreover, in a retort packaging, the film is shrunk or 
deteriorated during the sterilization treatment at high 
temperature, and thereby the film becomes brittle. In the case 
where the film does not have water resistance, the film is more 
likely to break. In frozen food packaging, the package has many 
sharp CGimers since the contents thereof are frozen and the 
contents are hardly deformed and therefore the package is 
significantly injured. In printing process, many printing 
companies haVe desired to print with ink for cellophane from 
economical and qualitative viewpoints, but normal polyester 
films have a defect that ink f of cellophane Is difficult to 
adljere thereto . Furthermore , since polyester resins have high 
electrical insulation properties , the films produced therefrom 
are very likely to be electrically charged, which causes valrious 
troubles due to the occurrence and the accumulation of static 
electricity. Particularly, under a low hiHnidity environment, 
the occurrence of the static electrioity becomes larger, which 
is a major cause of the lowering of the workability and the value 
of the products • 

It is very difficult to improve even one of these defects, 
that is, inferior pinhole resistance,, flexing resistance, 
prlntability and antistatic properties, and ±t is more 
difficult to give these properties to a polyester film at the 
sairte tirae^ For exaiirple/ in order to give totighness such as 
flexing resistance and pinhole resistance to a macromolecule, 
copolymerization of different components and the like have been 
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generally atteniptfed in polyolef in resins or the like, but tliere 
has been no example in polyester resins* Furthermore, such a 
method is not preferable in 1±iat it ch^ges inherent properties 
of the resins and is economically dtsadvantagieous^ Moreover, 
methods for iroproving printability, particularly printability 
with respect to ink for cellophcine , include a method in which 
corona discharge treatment is performed on a film, a method in 
which a compound such as to render printing ink to readily adhere 
is coated on a film surface, and the like, but the f ottner does 
not attain much effect of inrproving printability, and the latter 
reofoires an additional processing step and thus is economically 
disadvantageous . 

General methods; for giving antistatic properties to a 
film include a method in which ah anti£?tatic agent is coated 
on the film surface or blended in the f ilm^ However, in a case 
of polyester films, such a method has merits and demerits, and 
there has been almost no antistatic agent which gives 
satisfactory antistatic ability particularly under 
low- humidity conditions . 

1?hus, it has been very difficult to improve even one of 
various defects of polyester films as a packaging material, that 
is, lack of toughness such as flesdng resistance and pdLnhole 
resistance, printability and antistatic properties with low 
dependence on huxaidity and it has been very difficult to improve 
these defects at the same time. 

The present inventors have intensely studied on a method 
for overcoming the above defects of polyester films as a 
packaging material at the same time , and they have reached the 
present invention* 

Specifically^ the present invention relates to a 
polyester film having excellent prooessabillty obtained by 
melt -extruding: a polyester consisting of a residue Of dibasic 
acids wherein at least 80% by raol of the dibasic acids is 
terephthalic acid and a residue of glycols? a block copolyester 
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consisting of a polyester segment having a high melting point 
and a soft polymer segment having a low melting point , §al d soft 
pol3?mer segment having a low melting point heiJig contained in 
an amount of 0 • 5 to 10% hy weight on the has is of the whole weight 
of the polymer mi2±ure; and a sulfonic acid metal salt 
derivative having a heat resistance such that the initial 
temperature showing a substantial decrease of the weight is 
.200**C or higher when it is heated in air, said sulfonic acid 
metal salt derivative being contained in an amount of 0.05 to 
5% by weight with respect to the whole weight of the polymer 
mixture, and subsequently drawing at least uniaxially and then 
heat-treating the resultant at a temperature o:f IJO^'C or higher 
and lower than the melting point of the polyester. 

The polyester of the present invention consists of a 
residue of dibasic acids wherein at least 80% by mol is 
terephthalio acid and a residue of glycols^ which may be 
abbreviated to "terephthalio acid polyester" hereinafter. THti^ 
dibasic acid residue comprises piredominantiy terephthalic acid 
residue, but 20% by mol or less thereof may be a residue of other 
diba:sic acid. Residues of Othee dibasic acids include residues 
of isophthalic acid, phthalio acid, adipic acid, sebaoio acid, 
succinic acid, oxalic acid ctnd the like, euad residues of oxy 
acids such as p-hydroxybenzoic adid may also be used» 

The glycol residue may be a residue of normal alkylene 
glycols, and residues of ethylene glycol r propylene glycol, 
triraethylene glycol, tetraraethylene glycol, 

cyclohexanedimethanol and the like can be exemplified- 
Practically, a residue of ethylene glycol or tetramethylene 
glycol is used. 

The block copoly^ster used in the present invention is 
a copolymer consisting of a polyester segment having a high 
melting point and a soft polymer segment havi^ig a low melting 
point and a molecular weight of 400 to 8,000, and is a polymer 
consisting of constitutional units such that a polymer produced 
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by the components compoging th6 pdlyester s^egment haying a high 
melting point aloaa hais a loeXting point Of at least ITO^'C, and 
the soft polyttier segment has a melting or softening point of 
lOO^^C or lower when measured for the components of the soft 
polymer segment alone. Components composing the polyester 
segment having high crystaliinity and melting point are those 
which ejjfliibit fiber- fortning properties and has a melting point 
of 170**G when a pol3^er is produced by such components alone, 
and may be, for example, a polyester consisting of a residue 
of arcHnatic dicarboxylic acids, such as terephthalic acid, 
isophthalic acid , 1 , 5 -naphthalenedicarboJEylio acid , 
2,6-naphthalenedicarbo3cylic acid and the like, and a residue 
of aliphatic, aromatic or alicyclic diols, such as ethylene 
glycol, propylene glycol, . tetramethylene glycol, 
pentamethylene glycol , 2 , 2 -dimethyltrimethylene glycol , 
hexamethylene glycol, p-xylylene glycol, 

oyclohexanedimethanol and the like? a copolyester containing 
a residue of oxy acids such as p-(p-hydro3cyetho3cy) benzoic acid-, 
p"hydroxybenzoic acid and the like in addition to the 
above-mentioned polyester, as a component to be copolymerized 
therewith; a polyamidoester consisting of a residue of aromatic 
ether dioarboxylic acids such as 

1 , 2 -bis (4,4*- dicarboxymet hylphenoxy ) ethane , or 
di(4-carboxyphenoxy)ethane and the IJLke and a residtie of the 
diols as mentioned above, and the like can be exemplified* 
Components composing the soft. polymer segment having a low 
melting point and a molecular we^ight of 400 or more are those 
which are substantially in the non-crystalline state in the 
polyester block copolymer ahd have a melting or sof tening point 
of lOC^C or lower when it is measured oh the components composing 
the segment alone*. The molecular weight of the soft polymer 
segment is usually 400 to 8,00Q. When the molecular Weight is 
400 or less, the block copolyester thus obtained has too low 
a melting point and shows too large an adhesion, which results 
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in dif f iOTlty in teanms of processability in conipoiinding into 
film and ftirther does not sufficiently give the desired 
toughness , svicdi ais flexing resistance and pinhole resistance, 
to the polyester • On the other hand, when the molecular weight 
is 5,000 or more, the phase of the non-crystalline polymer 
segment having a low melting point of the resulting block 
aopolyester is separated, and as a resixlt , the block copolye^ter 
shows an eadbremely high melting viscosity and becomes hard and 
brittle; Accordingly, after the copolymerizat ion reaction, the 
block copolyester thus obtained can hardly be removed from the 
reaction vessel, and further when the block copolyester is 
blended in a film, the polyester film show?' ant inferior 
transparency* Thus , such a molecular weight is not preferable* 
Particularly preferred molecular weight of the soft polymer 
segment ranges from 700 to 6,000. A ratio of components 
composing the soft polymer segment having a low melting point 
in the polyester block copolymer ranges from 5 to 95% by weight, 
particularly preferably 10 to 90% by weight. The components 
composing the soft polynaer segment having a low melting point 
may be a polyether, such as polyethylene oxide glycol r 
polypropylene oxide glycol, polytetramethylene oxide glycol, 
a glycol copolymer of ethylene oxide and propylene oxide, or 
a glycol copolymer of ethylene o^fcide and tetrahydrofuran, an 
aliphatic polyester, such as polyneopentyl azelate, 
polyneopentyl adipate, or polyneopentyl sebacate, or a 
polylactone, such as poly-E-capxrolactone or polypivarolactone. 

Specific examples of the block copolyester used in the 
present invention are polyethylene terephthalate -polyethylene 
oxide block copolymer, polytetramethylene 

terephthalate-polyethylene oxide block copolymer, 
polyethylene terephthalate-polytetramethylene oxide block 
copolymer , polytetramethylene 
terephthalate-polytetramethylene oxide block copolymer, 
polyethylene terephthalate-polyethylene oxide polypropylene 
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oxide bloak copolymer, polyethylene 

t erephthalate-^poly- 8 - caprolaotone block aopolymer , 

polyethylene terephthalate-polypivaroiactone block copolymer , 
polyethylene terephthalate-polyethylene adipate block 
copolymer, polyethylene terephthalate-polyneopentyl sebacate 
block copolyiner, polytetiramethylene 

terephthalate-polyethylene dodecanate block copolymer, 
polytetramethylene terephthalate-polyneopentyl dodecanate 
block copolymer, a block copolymer of a polyester made from 
di( 4- carboxyphenoxy) ethane and ethylene glycol with 
polyethylene glycol, or a block copolymer of a polyester made 
from bis(M-p-Garboxyeth03typhenyl)adipamide and ethylene 
glycol with polyethylene glycol. 

In the mixture of this polyester block copolymer in the 
polyester film, the soft polymer segment having a low melting 
point is totally contained ixi the range of 0 . 5 to 10% by weighty 
preferably 0 . 5 to 5% by weight on the basis of the whole weight 
o£ the miiced polymer forming the film. When the content is less 
than 0*5% by weight, it doe^ hot sufficiently show the desired 
effect, and on the other hand, when the content is more than 
10% by weight, the effect thereof shows little increase in 
result and shows an adverse result , such as the decrease of the 
transparency and other physical properties of the film* 

The other component of the present invention t sulfonic 
acid metal salt derivative compound having a lieat resistajqice 
such that the initial temperature showing a substantial 
decrease of the weight is 200^*0 or higher when it is heated in 
air is a sulfonic acid metal salt derivativ'e in which a weight 
decrease of the compoimd substantially initiates at 200**C or 
higher after passing the induction period for the weight 
decrease, when the weight decrease property on heating is 
measured with a thermobalance , while inci^easing t^perature in 
the air, as shown in Figure 1* An e:xairq?le of such a sulfonic 
acid metal salt derivative may be a compound having a structtxre 
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ais shown below: 
a -Po i- AOs 

S "tiAAA^ 50s tt« 

Wherein R is an alkyl group hdving 8 to 20 darhon atoms, and 
may he octyX, nonyl, deoyl, undeoyX, dodec^^l, octadeoyl, or a 
inixtTire thereof; and Me is an alkali metal or an alJcaline earth 
metal, and may be sodium or potassium as an alkali metal, and 
calcium, barium or magnesium as an alkaline earth m^tal. 
Specific examples of such a compound include sodium 
octylsulf onate, sodium decylsulf bnate , sodium 

dodeoylsulf onate, pctassium. dodecyleulf onate , sodium salt of 
a mixture of alkylsulf onio acids having an average carbon number 
of 14^ sodiom ootylbenzenesulf onate , sodium 

nonyibenzenesulf onate, sodium dodeoylb^zenesulf onate , 
potassium dodecylbenzenesulf onate, sodium 

nonylnapntlialenesulf onate, sodium 
dodenylnaphthalenesulfonate, potassium 
dodecylixapbthalenesulf onate and the like* 

Such a sulfonic acid metal salt derivative compound 
having a heat resistance such that the initial temperature 
showing a substantial decrease of the weight is 200^C or higher 
when it is heated in air may be used alone or in a combination 
With two or more thereof, and a mixing jr^tio in a film is 0.05 
to 5% by weight, preferably 0.1 to 3% by weight, on the basis 
of the whole weight of the mixed t>olymer. The effect of the 
present invention, particularly the effects of exhibiting 
antistatic properties with low dependence on humidity, can be 
sufficiently obtained by addition of the compennd in a 
comparatively small amount. When the compound is added in an 
amount larger than 5% by weight, the effect thereof shows little 
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increases in result and shows an adverse result, such as the 
decrease of the transparency and the decrease of th^ physical 
properties owing to the promotion of the- heat deterioration of 
the polyester film. Thus, stich an amount is not preferable. 

In production of the film of the present invention, 
exaniples of methods for blending of the block copolyester and 
the sulfonic acid metal salt derivative compound having a 
particular heat resistance to the terephthalio polyester is, 
but not particularly limited to, adding the block copolyester 
and the sulfonic acid metal salt compound to the polymerizatioti 
system of the terephthalic polyester when the polymerization 
is finished, or supplying constant anfiounti^ of the terephthalic 
polyester, the block copolyester and the sulfonic acid metal 
salt compound to an inlet for supplying a resin of an extruder 
and then melt -kneading the mixture • In the present invention, 
other additives, for exaisple, a suirfaotant, xiltraviolet 
absorber, various stabilizers, lubricant, fire retardant, 
pigment, dyes tuff , or the like may also be added, if necessary, 
in addition to the block copolyester and the sulfonic acid metal 
salt compound. 

The mixed polymer thus blended can then be formed into 
a film by the normal polyester film- forming methods, for 
instance, T-die method, or inflation method, by which a 
non-drawn film is formed • The effects of the present invention 
can be exhibited more effectively by a drami film obtained by 
drawing the non-drawn film at least unia x ially, preferably 
biaxially* 

The drawing may be carried out tmder similar conditions 
as those in the drawing of the terephthalio polyester, but when 
the block copolyester and the sulfonic acid metal seClt compound 
are blended in a high ratio, the conditions may be varied 
appropriately. The drawing temperature is preferably SO^'C to 
lOO^'C. This drawing is an lxirpor±ant factor for obtaining the 
desired effects of the present invention, and the film should 
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^ at least m.la^ly ara«n and it is p«rtic»larlT 
to ara. Wa^ally la a raotangulax airectxon to eac* o«.«: 
^aw ratio Is not spaclflcallT United, but it is usually 1-2 
ti»es. prefer^lT 1.5 to S-ti^es. 1» case of tl.e uniaxial 
to e I:- „;,<™,„,i., 1 2 to S times ana latsrallT 

drawing, and is perpeodxoularly l.z to o i-"— = 

12 to 6 tines ia case of tbe bKKial arawinj. 

' after tbe fil» formation and tite drawing thereof, it Is 
essential f or tbe present in^tion to -^ect tbe r^tant 
to tne beat treatment. The heat treatment may be carrxed out 

at a temperature of 170-C or higher ^ '^^^^flt 

Of the tsrephthalic polyester for 0.1 second to " 
is more efficient to carry out the heat treatment at a hxgh^ 
ten5.erature region since the treating tine can be reduced The 
Lt treatment may be carried out by exposing the f ia„ into an 
atmosphew set at the above temperature ccnditxans or by 
Lntacting the film with a roller heated at the above 
:^atu!e, but is not United thereto. Besides, the heat 
treatment may be carried out at the shrunk state, normal state 
or pulled, state of the fita, but particularly, xn case of 
treatment at the shrunk state, the rela^tion ratio is 
preferably within 50*. and in case of treatment at the pulled 
state, the pulling ratio is preferably within 150%. 

The polyester flOM obtained In accorflanoe with the 
present invention has excellent flexing resistance, pin^e 
resistance . and printabUity with a printing ink for cello^e 
films and further e^dribtts e=rtremely excellent antlstatxc 
properties with low dependence on humidity. ^ ^ 
properties which are defects of conventional polyester f xlns 
as a packaging material sufficiently taproved. 

The present invention is specifically illustrated W the 
following Bxamples. but of course, the present Invention is not 

limited only thereto. 

The values of characteristics in the present invention 

are jneasured as follows. 
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1) Pinliole resistances 

A film is fixed onto the top Of a glass tube having a 
diameter of 10 mm in a loose bag-like shape and the glass tube 
is given by an air pressure of 1 kg/cm^ and then a vacuum, t^hich 
operations are alternately repeated in the rate of 10 
times/minute. Pinhole resistance is sho^ by the number of the 
operations till pinholes occur in the film. 

2) priatability: 

A film is printed with an ink for cellophane (whxte) by 
usingagravureprintingmachine. Thereafter, a tape is adhered 
on the printing layer, and then the tape is rapidly peeled off. 
Printability is sho«n by the rate (%) of the a^ea of remainxng 
printing ink on the film. 

3) Antistatic properties: 

It is sho^ by a half -life time of charged voltage measured 
at 20^C and a relative humidity (RH) of 65% and 40% nsing Static 
Honest Meter (made by Shishldo Shokai) . In charge of voltage, 
10 000 V was charged on the test sample from the height of 15 



7)'^^ initial temperature showing a decrease of th6 weight of 

antistatic agent: 

The antistatic agent is heated in air at a raising rate 
of 4°C/minute and the weight decrease of the agent is n^easured 
by a TM-2 type thermobalance made by Shimazu Seisakusho. The 
initial temperature is shown at the point of 10% decrease (X 
point) in the relation between the weight decrease ratio and 
the tenfl?erators . 

EXAMPLE 1 . 

Using a mixture solution of phenol and tetrachloroethane 
(phenol/tetrachloroethane - 6/4), polyethylene terephthalate 
having intrinsic viscosity of 0.62 as measured at 30"C, block 
copolyester obtained by polymerizing 400 parts of 
bishydro^ethyl terephthalate, 400 parts of polyethylene o^ide 
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glycol with a moleciilar weight of 4<)00, 0.4 part of antimony 
trioxide and 0 • 4 part of zinc acetate l?y a polymerization method 
similar to a polYicterization method used for the production of 
noxmal terephthalic polyester (2.0, 3.0 or 4.0% by weight as 
an amount of polyethylene oxide glycol segment in the whole 
mic^ed polymer)? and sodium dodecylbenzenesulfonat^ (1.0% by 
weJLght) were mixed together by a blender. Thereafter, the 
mixture was melt -extruded by an extoruder equipped with T-die 
(diameter of screw: 20 xftm) , and then cooled with a cooling roll 
at 80''C to give a non-drawn film with a thiclcness of 250fi. The 
non-^drawn film was then drawn 3.5 times pei^pendicularly at 90**C 
and then 3-5 times laterally at go^'C, and the resultant was set 
by heating at 200*^0 for 30 seconds . For the comparison purpose, 
the polyethylene terephthalate alone used above was 
melt -extruded, drawn biaxlally and ftirther subjected to the 
heat set under the same conditions . The flex pinhole resistaiice ^ 
printability and antistatic properties under conditions at 
various humidity of these films are shown in the following Table 
1. 

It was found that the film in aocord^ce with the present 
invention obtained by mixing a blocS: copolyester and sulfonic 
acid metal salt compound having a particular heat resistance 
and drawing and heat-treating the mixture had excellent flex 
pinhole resistance, printability With an ink for cellophane, 
and antistatic properties at a low humidity. 
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EXAMPLE 2 

Qiax-acterlstics of films obtained by adding block 
copolyester and sulfoi^ic acid metal salt ootopotrnd as shown in 
Tables 2 and 3 in the same manner as in Exanrple 1 and biaKially 
drawing and heat-treating the ml xt tire aire shown in Table 4* 

For comparison purpose, some f dLbas were produced in the 
same method while blending a block qopolyester alone aad 
sxilfonio acid metal salt compound alone, and properties thereof 
were evaluated* 

As is made clear f rota Table 4 , it was found that only the 
film of the present invention improved the desired flex pinhole 
resistance, printability , antistatic properties in low 
humidity. 



TABLE 2 : Block copolyester 



No. 


Polyester segment having a 


Non --crystalline segment 






high melting point 


having a low melting point 






Structure 


Ratio of 


Structure 


Molecular 


Ratio of 






copolyme- 




weight 


copolyme- 






rization 






rization 






(% by 






{% by 






wfeight) 






weight) 


I 


Polyethylene 


30 


Polyethylene 


2000 


70 




terephthalate 




o2:lde glycol 






II 


Polyethylene 


30 


Polyethylene 


4000 


70 




terephthalate 




oxide glycol 






III 


Polyethylene 


50 


Polyethylene 


2000 


50 




terephthalate 




oxide glycol 






IV 


Polytetra- 


60 


Polirtetra-- 


1500 


40 




methylene 




methylene 








terephthalate 




oxide glycol 






V 


Polytetra- 


70 


Polytetra- 


1500 


30 




methylene 




methylene 








terephthalate 




oxide glycol 
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TABLE 3: Sulfoixic acid metal salt compound 



No. 


St3cucturq 


Initial 

temperature of 
weight decrease 
(°C)* 


VI 


CuHzsOSOaNa 




150 




VII 


Ci7H3sO( GH2CH2O) zSOsNa 




170 




VIII 


CivHssSOsNa 




260 




IX 


R SOsNa (R Is a mixture of 


alkyl 


250 






groups of an average carbon 


number 








Of 15) 








X 


R SOsNa (R is a mixture of 


alkyl 


210 






groups of ail average carbon 


number 








of 15) 









*It is th© iiiitial teanperature of weight decrease meastired with 
a thenttobalance as shpwn in Figtare 1. 
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'SSBLE 4 





Bloclc oopolyester 


Sulfonic 


acid 


Pinljole 


Printa- 




time 








metal 


salt 


resis- 


bility 


period of 








coinpomid 




tance 
(times) 


(%) 


charged 
voltage 
( second) 




Compound 


Amotmt* 
{% by 
welglxt) 


Compound 


Amount 
{% by 
weight) 






65% 
RH 


40% 
RH 




I 


3.0 


, - 


- 


450 


100 


ISO 


>400 




II 


3.0 




- 


450 


100 


150 


>400 




III 


3.0 


- 


- 


450 


100 


180 


>400 


H 


IV 


3.0 


- 


- 


500 


100 


>400 


>400 


V 


3.0 


- 


- 


500 


100 


>400 


>400 


|» 


mm 




VI 




200 


0 


>400 


>40D 






_ 


VII 


1.0 


200 


0 


>400 


>400 


fD 
> 






VIII 


1.0 


200 


0 


3.0 


>400 








IX 


1.0 


200 


0 


5.0 


>400 




_ 




X 


1.0 


200 


0 


10,0 


>400 


I 


3.0 


VI 


1.0 


200 


100 


180 


>400 


S 
o 


I 


3.0 


VII 


1.0 


200 


100 


180 


>400 




I 


3.0 


VXII 


1.0 




■xv\) 


l.S 


2.0 


o 


I 


3.0 


IX 


1.0 


450 


100 


1.5 


2.0 


1 


I 


3.0 


X 


1.0 


450 


100 


1.5 


2.0 




II 


3.0 


VIII 


1.0 


450 


100 


1.5 


2.0 




III 


3,0 


IX 


1.0 


450 


100 


1.5 


2.0 




VI 


3.0 


VIII 


1.0 


500 


100 


1,5 


IQ.O 


Pre 


V 


3.0 


IX 


1.0 


500 


ido 


1.5 


10.0 



*It is sliown by the ooatent of the nonczystalline polymer 
segment component having a low melting point JLn the whole mixed 
polymer from which the film is formed. 
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EXAMPLE 3 

To polyethylene terephthalate used in Eaiample I. the 
oompouad No. I in Table 2 and the compound No. VIII in Table 
3 were added in an amount of 3% by weigbt arid 1% by weight, 
respectively as a content of polyethylene oxide glycol in the 
whole film mixture . The mixture was biaxially drawn in the same 
manner as described in Exan^le 1. The drawn film was treated 
under various heat ta?eatment conditions and then the 
characteristics of this resulting films were measured. The 
results are shown in Tabl^ 5. 



TABLE 5 





Ten^rerature 


Flex 


Printability 


Half- 


life 




for heat 


pinhole 


(%) 


period of 




treatment 


resistance 




the 






CC) X 30 


(times) 




charged 




seconds 






voltage 
(second) 










65% 


40% 










RH 


BH 


Comparative 


100 


450 


100 


>400 


>400 


Examples 


140 


450 


100 


>400 


>400 


Present 


180 


450 


100 


3.0 


3.0 


Invention 


210 


450 


100 


1.5 


2.0 




230 


450 


100 


1.5 


2.0 



AS is made clear from Table 5, the films heat-treated by 
the method of the present invention had excellent flex pinhole 
resistance, parintability and antistatic properties with low 
dependence on humidity. 



4. Brief Description of the Drawing 

Figure 1 is a graph showing characteristics of weight 
decrease on heating in air of antistatic agents VT to IX used 
inExanrple 2 (Table 3) of the present invention as measured with 



- 17 - 



a tliermobalance and an Initial tenrperatxire showing a 
^bstantial decrease of the weight -a temperature showing 10% 
weight decrease of eacdi oomponnd» 
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Figure 1 




(%) W^l^^P 9SB9J0ea 
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